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Summary 
The present study was carried out to estimate the role of soft rotted tissues as inoculum in the 
soft rot of Chinese cabbage at our University Farm in 1990-199l. The soft rotted petioles of Chinese 
cabbage， wh凶 werecaused by the叫 trot organism (Erwi仰 carot，即 orasubsp. carotovora) labeled by 
streptomycin resistance and phage susceptibility， were buried in soil of clay pot (No.14-15) at a depth 
of about 10 cm and Chinese cabbage was grown in the soil. Cultivars of the plant were Ma. 
tsushima-kohai Shin NO.6 and crown gall resistant cultivar， Strong CR 75， and the soil was collected 
from the area where the plant was continuously grown every year in the farm. Before sowing， the soft 
rot organism could not detected from the soil by the dilution plating method with the modified Drigals. 
ki's medium (MD). In 1990， the diseased tissues were buried in November 1989 and were left as they 
were in wintertime. The plant was sown in May and August. In 1991， the plant was sown twice a year 
as the previous year immediately after the diseased tissues were buried. From 45 to 60 days after sow 
ing， the detection of the streptomycin resistant soft rot organism in the tissues buried in soil was tried 
from the rhizoshere soils and the lesions of the plants by dilution plating method with the modified 
Drigalski's medium containing 100 ppm of streptomycin (SMD) . Although the indigenous streptomycin 
resistant Gram-negative organisms were frequently isolated by SMD， the streptomycin resistant soft 
rot organism was not isolated. The organism seemed to not grow and to be population level less than 
103 cfu/g of soil if the organism could survive in soil. From the results， itmay be said that the soft rot 
organism can seldom overwinter in a diseased tissues and the organism in a diseased tissue in soil 
plays rarely as a role of inoculum 
緒言
農作物の土壊病害では，前作物の催病組織中の病原菌












ファージ感受性およびストレプトマイシン耐性(以下ス した.ハクサイは年2回 5月 (春播) と8月 (夏播)
トマイ耐性とする)で標識した軟腐病菌によって腐敗さ に播種し，その都度，同様に調製した中肋組織片を埋没
せたハクサイ中肋組織を土嬢に埋没後，その上にハクサ した.なお，ハクサイは適宜間引後ポットあたり 1個体
イを栽培して，それらのラベルした病原菌の根圏土嬢や とし，埋没区，対照区ともに10ポッ トを用いた. 1989年






供試薗橡 供試の軟腐病菌 (Erwiniacarotovara subsp. にハクサイを播種した.また， 1990年の実験では前述の
carot，即肝.a)は，前報16)のストマイ耐性でフ 7ージ感受 3系統と VI(G)の計4系統により腐敗させた組織片を
性の異なる菌株のうち， 1 (A)， IV (0)， V (E)および用いた.これらの腐敗した組織片を鉢に埋没した後，あ
VI (G)の4菌株を用い，それらの菌株とファージとの らかじめペーパーポッ トで約2週間育苗したハクサイ稚
関係を第1表に示した. 苗を直ちに移植した.すなわち，春播では5月8日にペー
ハクサイ 松島交配新六号および糠こぶ病抵抗性品種パーポッ トに播種し 5月24日に移植した夏播では 8月













Table 1. Phage susceptibility patterns of 7 




a b C 
1 (A) 十一+











































放線菌数は 1.9X10¥ グラム陰性菌数は 4.9X105，糸









Table 2. Microbial population inhabiting in soil used in the present studya) 
Bacteria Actinomycetes Gram-negative bacteria Soft rot bacteria Fungi 
(X 106) (X 104) (X 105) (X 104) (X 103) 
2.2 1.5 4.5 _ b) 7.1 
2.2 1.5 5.1 4.7 
2.0 2.0 5.3 4.7 
2.0 2.7 4.6 3.6 
Ave.2.1 1.9 4.9 5.0 
a) No. of microbial cells/g of oven-dried soil 
b) Undetected 
Table 3. Detection of the streptomycin resistant soft rot bacteria introduced with dis. 
eased tissues into soil from rhizosphere S9il of chinese cabbages in 1989 
No. ofsoft rot bilcteria of rhizosphere soil of chinese cabbages 
sown on 
Treatments 
May 8 Aug.4 
MD (X 104) b) SMD (X 104) c) MD (X 104) SMD(X 104) 
Diseased tissues 1 12.4 一d)
were buried 2 3.1 
3 0.8 0.6 
4 6.6 
5 0.1 
6 0.3 4.3 
7 0.1 
8 0.4 6.8 
















a) Diseased tissues were buried in Nov. 12， 1988 and chinese cabbages 
were sown on May 8 and Aug. 4， 1989 
b) MD: Modified Drigalski's medium 
c) SMD: Modified Drigalski's medium cor山 lnl時 streptor町 cin(100 ppm) 
for detection of the streptomycin resistant soft rot bacteria. No. of 
bacterial cell g oven-dried soil. 
d) Undetected. 
Table 4. Detection of the streptomycin resistant soft rot bacteria introduced with 
diseased tissues into soil from lesion of chinese cabbages in 1989a) 
Soft rot bacteria of lesion of chinese cabbage sown on 
Treatments 
May 8 Aug.4 
MDb) SMDc) MD SMD 
Diseased tissues I 十d) _ e) + 
were buried 2 + ND!) ND 
3 + ND ND 
4 + ND ND 
5 ND ND 
6 + ND ND 
7 + ND ND 
8 + ND ND 
9 + ND ND 
10 + 
Control 1 + 
2 + 
3 + ND ND 
4 ND ND 
5 十
6 ND ND 
7 + ND ND 
8 ND ND 
9 ND ND 
10 ND ND 
a ) ，b) ， c) Refer to Table 3 
d) Detected 
e) U ndetected 
f) Not diseased 
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3)病斑からの軟腐病菌の検出 1990年5月10日 任意に 3個のポッ トから土壌を採取
10個体のハクサイで軟腐病が発生したのは春播の場 し，その微生物フローラを調べた.その結果 3ポッ ト
合，処理区で8，対照区で3個体であった.夏播では各々 平均で全菌数は 3.5X106，放線菌数は 3.8X105，グラ
2， 3個体で発病程度はいずれも軽微であった.これら ム陰性菌数は 4.8X105，糸状菌数は 4.8X104であった.
の病斑から病原菌を検出したところ，根圏土撲での結果 なお，前年度と同様に希釈平板法では軟腐病菌は検出さ
と同様に MD培地では検出されたが， SMD培地では全 れなかった.
Table 5. Detection of the streptomycin resistant soft rot bacteria introduced with dis宇
ea'sed tissues into soil from rhizosphere soil of chinese cabbages in 1990') 
No. ofsoft rot bacteria of rhizosphere soil ofchinese 
cabbages sown on 
Treatments 
May 8 Aug. 10 
MD (X 104) b) SMD (X 104) CJ MD (X 104) SMD(X104) 





4 7.6 6.1 
5 6.1 
6 3.4 





2 6.7 2.2 








a) Diseased tissues were buried in soil in May 8， and Aug. 10， in 
1990 and chinese cabbages were sown immediately. 




Table 6. Detection of the streptomycin resistant soft rot bacteria introduced with 
diseasedtissues into soil from lesion of chinese cabbages in 1990') 
Soft rot bacteria of lesion of chinese cabbage sown on 
Treatments 
May 8 Aug. 10 
MDb) SMDC) MD SMD 
Diseased tissues 1 +d) _e) ND{) ND 
were buried 2 + ND ND 
3 + ND ND 
4 + ND ND 
5 + ND ND 
6 + ND ND 
7 + ND ND 
8 + ND ND 
9 + ND ND 
10 + ND ND 
Control I + + 
2 + + 
3 + ND ND 
4 + ND ND 
5 + ND ND 
6 + ND ND 
7 + ND ND 
8 十 ND ND 
9 + ND ND 
10 + ND ND 
a) Refer to Table 5 
b ) ， c) Refer to Table 3 
d ) ， e) ， f) Refer to Table 4 
2)根圏土嬢中での軟腐病菌の増殖 かかり，発病程度は中程度であった.しかし，夏婚の場
春播の場合， 10個体中処理区で9，対照区で全個体の 合，処理区では軟腐病の発生はみられなかった.対照区



















Table 7. Stability of streptomycin resistance and phage susceptibility of the soft rot bac. 
teria in sterilized soil 
Oate (Oays) a) 








No. of bactrial 
Soft rot bacterial cells counted by B/A 
strains (phage-type) 
MO(A)b) SMO(B)C) 
I(A) 318.5 360.3 1.13 
町(0) 87.0 83.7 0.95 
V (E) 393.5 442.5 1.12 
I(A) 62.5 69.0 1.10 
16.5 22.0 1.48 
町(0) 10.0 20.0 2.00 
30.5 43.0 1.40 
V (E) 27.5 35.0 1.27 
33.5 30.5 0.91 
1 (A) 44.5 43.0 0.96 
18.5 19.0 1.02 
百(0) 53.5 57.0 1.06 
21.5 18.5 0.86 
V (E) 
14.5 17.5 1.20 
22.0 25.5 l.15 
I(A) 21.5 26.0 1.20 
27.0 21.0 0.79 
N(O) 
21.0 19.5 0.92 
9.5 7.0 0.73 
V (E) 12.0 8.5 0.70 
18.5 17.0 0.86 
a) Oays after the soft rot bacteria were added to soil 
b ) • c) Refer to Table 3 
d) Plaque forr凶 IOn
e) No reaction 
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Susceptibility of 
the cells to phage : 
a b c d 























Table 8. Stability of streptomycin resistance and phage susceptibility of the soft rot bacteria in non-
sterilized soil and lesion 
No. of bactrial Susceptibility of 
Date (days) a) Soft rot bacterial cells counted by B/A the cells to phage : 
strains (phage-type) 
MD(A)b) SMD(B)cl a b c d 
1 (A) 149.0 153.0 1.02 +d) _ e) + 
Jun. 1， 1991 町(D) 110.0 105.5 0.92 + 
(Initial) V (E) 151.5 155.0 1.02 + 
I(A) 32.5 26.0 0.80 + 十
29.5 38.5 1.28 + + 
Non sterilized 
soil 
Jun. 4， 1991 16.5 18.5 1.12 + 町(D)
(3 days) 14.0 20.5 1.43 + 
V (E) 
72.5 94.5 1.30 + 
84.0 91.5 1.06 + 
1 (A) 325.0 310.0 0.95 + + 
Jun. 11， 1991 町(D) 290.0 293.0 1.01 + (Initial) V (E) 180.5 177.5 0.97 + 
I(A) 213.0 220.5 1.03 + + 
193.0 180.5 0.93 + + 
Lesion 
J un. 14， 1991 
N(D) 
155.0 160.0 1.03 + 
(3 days) 138.0 143.0 1.03 + 
V(E) 
98.0 90.0 0.91 + 
80.0 79.5 0.99 + 
a ). b) • c) • d ). e) Refer to Table 7 
e 
は催病組織の除去などのほ場衛生がとりわけ重要である 14，22) フ7ージ感受性8.16) 放射性同位元素 32P 13)な










にした病原菌を tracerに用いることにより，研究を効 はそのまま放置した.翌年の1989年5月と 8月にハクサ
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